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hours apart (unless the 7-day test is per-
formed over non-consecutive days). Perform
calibration error tests at two concentra-
tions: (1) Zero-level and (2) high-level, as
specified in section 5.2 of this appendix. In
addition, repeat the procedure for SO2 and
NOx pollutant concentration monitors using
the low-scale for units equipped with emis-
sion controls or other units with dual span
monitors. Use only NIST Traceable Ref-
erence Material (NTRM), standard reference
material, Protocol 1 calibration gases cer-
tified by the vendor to be within 2 percent of
the label value, or where applicable, zero am-
bient air material as defined in § 72.2 of this
part.

Introduce the calibration gas at the gas in-
jection port, as specified in section 2.2.1 of
this appendix. Operate each monitor in its
normal sampling mode. For extractive and
dilution type monitors, pass the audit gas
through all filters, scrubbers, conditioners,
and other monitor components used during
normal sampling and through as much of the
sampling probe as is practical. For in situ
type monitors, perform calibration checking
all active electronic and optical components,
including the transmitter, receiver, and ana-
lyzer. Challenge the pollutant concentration
monitors and CO2 or O2 monitors once with
each gas. Record the monitor response from
the data acquisition and handling system.
Using Equation A–5 of this appendix, deter-
mine the calibration error at each con-
centration once each day (at 24-hour inter-
vals) for 7 consecutive days according to the
procedures given in this section.

Calibration error tests are acceptable for
monitor or monitoring system certification
if none of these daily calibration error test
results exceed the applicable performance
specifications in section 3.1 of this appendix.
The provisions in this section are suspended
from July 17, 1995 through December 31, 1996.

6.3.2 7-Day Calibration Error Test for Flow
Monitors

Measure the calibration error of each flow
monitor according to the following proce-
dures.

Introduce the reference signal correspond-
ing to the values specified in section 2.2.2.1 of
this appendix to the probe tip (or equiva-
lent), or to the transducer. During the 7-day
certification test period, conduct the cali-
bration error test once each day while the
unit is operating (as close to 24-hour inter-
vals as practicable). In the event that ex-
tended unit outages occur after the com-
mencement of the test, the 7 consecutive op-
erating days need not be 7 consecutive cal-
endar days. Record the flow monitor re-
sponses by means of the data acquisition and
handling system. Calculate the calibration
error using Equation A–6 of this appendix.

Do not perform any corrective mainte-
nance, repair, replacement or manual adjust-

ment upon the flow monitor during the 7-day
certification test period other than that re-
quired in the monitor operation and mainte-
nance manual. If the flow monitor operates
within the calibration error performance
specification, (i.e., less than or equal to 3
percent error each day and requiring no cor-
rective maintenance, repair, replacement or
manual adjustment during the 7-day test pe-
riod) the flow monitor passes the calibration
error test portion of the certification test.
Wherever automatic adjustments are made,
record the magnitude of the adjustments.
Record all maintenance and required adjust-
ments. Record output readings from the data
acquisition and handling system before and
after all adjustments. The provisions in this
section are suspended from July 17, 1995
through December 31, 1996.

6.3.3 Pollutant Concentration Monitor and
CO2 or O2 Monitor 7-day Calibration Error
Test

Measure the calibration error of each pol-
lutant concentration monitor and CO2 or O2

monitor while the unit is operating once
each day for 7 consecutive operating days ac-
cording to the following procedures. (In the
event that extended unit outages occur after
the commencement of the test, the 7 con-
secutive unit operating days need not be 7
consecutive calendar days.) Units using dual
span monitors must perform the calibration
error test on both high- and low-scales of the
pollutant concentration monitor.

Do not make manual adjustments to the
monitor settings until after taking measure-
ments at both zero and high concentration
levels for that day during the 7-day test. If
automatic adjustments are made, conduct
the calibration error test in a way that the
magnitude of the adjustments can be deter-
mined and recorded. Record and report test
results for each day using the unadjusted
concentration or flow rate measured in the
calibration error test prior to making any
manual adjustment or resetting the calibra-
tion.

The calibration error tests should be ap-
proximately 24 hours apart (unless the 7-day
test is performed over non-consecutive days).
Perform calibration error tests at two con-
centrations: (1) Zero-level and (2) high-level,
as specified in section 5.2 of this appendix. In
addition, repeat the procedure for SO2 and
NOX pollutant concentration monitors using
the low-scale for units equipped with emis-
sion controls or other units with dual span
monitors. Use only NIST traceable reference
material, standard reference material, NIST/
EPA-approved certified reference material,
research gas material, Protocol 1 calibration
gases certified by the vendor to be within 2
percent of the label value or zero air mate-
rial for the zero level only.

Introduce the calibration gas at the gas in-
jection port, as specified in section 2.2.1 of
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this appendix. Operate each monitor in its
normal sampling mode. For extractive and
dilution type monitors, pass the audit gas
through all filters, scrubbers, conditioners,
and other monitor components used during
normal sampling and through as much of the
sampling probe as is practical. For in situ
type monitors, perform calibration checking
all active electronic and optical components,
including the transmitter, receiver, and ana-
lyzer. Challenge the pollutant concentration
monitors and CO2 or O2 monitors once with
each gas. Record the monitor response from
the data acquisition and handling system.
Using Equation A–5 of this appendix, deter-
mine the calibration error at each con-
centration once each day (at 24-hour inter-
vals) for 7 consecutive days according to the
procedures given in this section.

Calibration error tests are acceptable for
monitor or monitoring system certification
if none of these daily calibration error test
results exceed the applicable performance
specifications in section 3.1 of this appendix.

6.3.4 Flow Monitor 7-day Calibration Error
Test

Measure the calibration error of each flow
monitor according to the following proce-
dures.

Introduce the reference signal correspond-
ing to the values specified in section 2.2.2.1 of
this appendix to the probe tip (or equiva-
lent), or to the transducer. During the 7-day
certification test period, conduct the cali-
bration error test while the unit is operating
once each unit operating day (as close to 24-
hour intervals as practicable). In the event
that extended unit outages occur after the
commencement of the test, the 7 consecutive
operating days need not be 7 consecutive cal-
endar days. Record the flow monitor re-
sponses by means of the data acquisition and
handling system. Calculate the calibration
error using Equation A–6 of this appendix.

Do not perform any corrective mainte-
nance, repair, or replacement upon the flow
monitor during the 7-day certification test
period other than that required in the qual-
ity assurance/quality control (QA/QC) plan
required by appendix B of this part. Do not
make adjustments between the zero and high
reference level measurements on any day
during the 7-day test. If the flow monitor op-
erates within the calibration error perform-
ance specification (i.e., less than or equal to
3 percent error each day and requiring no
corrective maintenance, repair, or replace-
ment during the 7-day test period) the flow
monitor passes the calibration error test
portion of the certification test. Record all
maintenance activities and the magnitude of
any adjustments. Record output readings
from the data acquisition and handling sys-
tem before and after all adjustments. Record
and report all calibration error test results
using the unadjusted flow rate measured in

the calibration error test prior to resetting
the calibration. Record all adjustments
made during the seven day period at the
time the adjustment is made and report
them in the certification application.

6.4 Cycle Time/Response Time Test

Perform cycle time/response time tests for
each pollutant concentration monitor, and
continuous emission monitoring system ac-
cording to the following procedures. Use a
low-level and a high-level calibration gas (as
defined in section 5.2 of this appendix) alter-
nately. While the monitor or monitoring sys-
tem is measuring and recording the con-
centration or emission rate, inject either a
low-level concentration or a high-level con-
centration calibration gas into the injection
port. Continue injecting the gas until a sta-
ble response is reached. Record the amount
of time required for the monitor or monitor-
ing system to complete 95.0 percent of the
concentration or emission rate stepchange
using data acquisition and handling system
output. Then repeat the procedure with the
other gas. For monitors or monitoring sys-
tems that perform a series of operations
(such as purge, sample, and analyze), time
the injections of the calibration gases so
they will produce the longest possible re-
sponse time. (Note: for the NOx continuous
emission monitoring system test and SO2-
diluent continuous emission monitoring sys-
tem test, it will be necessary to simulta-
neously inject calibration gases into the pol-
lutant and diluent monitors, in order to
measure the step change in the lb/mmBtu
emission rate.)

Cycle time/response time test results are
acceptable for monitoring or monitoring sys-
tem certification if none of the response
times exceed 15 min. The provisions in this
section 6.4 are suspended from July 17, 1995
through December 31, 1996.

6.4.1 Cycle Time Test

Perform cycle time tests for each pollutant
concentration monitor, and continuous emis-
sion monitoring system while the unit is op-
erating according to the following proce-
dures.

Use a zero-level and a high-level calibra-
tion gas (as defined in section 5.2 of this ap-
pendix) alternately. To determine the
upscale elapsed time, inject a zero-level con-
centration calibration gas into the probe tip
(or injection port leading to the calibration
cell, for in situ systems with no probe).
Record the stable starting monitor value and
start time. Next, allow the monitor to meas-
ure the concentration of flue gas emissions
until the response stabilizes. Determine the
upscale elapsed time as the time at which
95.0 percent of the step change is achieved
between the stable starting gas value and
the stable ending monitor value. Record the
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stable ending monitor value, the end time,
and the upscale elapsed time for the monitor
using data acquisition and handling system
output. Then repeat the procedure, starting
by injecting the high-level gas concentration
to determine the downscale elapsed time,
which is the time at which 95.0 percent of the
step change is achieved between the stable
starting gas value and the stable ending
monitor value. End the downscale test by
measuring the concentration of flue gas
emissions. Record the stable starting and
ending monitor values, the start and end
times, and the downscale elapsed time for
the monitor using data acquisition and han-
dling system output. A stable value is equiv-
alent to a reading with a change of less than
1 percent of the span value for 30 seconds, or
a reading with a change of less than 5 per-
cent from the measured average concentra-
tion over 5 minutes.

For monitors or monitoring systems that
perform a series of operations (such as purge,
sample, and analyze), time the injections of
the calibration gases so they will produce
the longest possible cycle time. Record the
span, the zero and high gas concentrations,
the start and end times, the stable starting
and ending monitor values, and the upscale
and downscale elapsed times. Report the
slower of the two elapsed times as the cycle
time for the analyzer. (See Figure 5 at the
end of this appendix.) For the NOX continu-
ous emission monitoring system test and
SO2-diluent continuous emission monitoring
system test, record and report the longer
cycle time of the two component analyzers
as the system cycle time.

For time-shared systems, this procedure
must be done for all probe locations that will
be polled within the same 15-minute period
during monitoring system operations. For
cycle time results for a time-shared system,
add together the longest cycle time obtained
from each location. Report the sum of the
cycle time at each location plus the time re-
quired for all purge cycles (as determined by
the CEMS manufacturer) for each location as
the cycle time for each and all of those sys-
tems. For monitors with dual ranges, per-
form the test on the range giving the longest
cycle time.

Cycle time test results are acceptable for
monitor or monitoring system certification
if none of the cycle times exceed 15 minutes.

6.5 Relative Accuracy and Bias Tests

Perform relative accuracy test audits for
each CO2 and SO2 pollutant concentration
monitor, each O2 monitor used to calculate
heat input or CO2 concentration, each SO2-
diluent continuous emission monitoring sys-
tem (lb/mmBtu) used by units with a qualify-
ing Phase I technology for the period during
which the units are required to monitor SO2

emission removal efficiency, from January 1,
1997 through December 31, 1999, flow monitor,

and NOX continuous emission monitoring
system. For monitors or monitoring systems
with dual ranges, perform the relative accu-
racy test on one range measuring emissions
in the stack at the time of testing. Record
monitor or monitoring system output from
the data acquisition and handling system.
Perform concurrent relative accuracy test
audits for each SO2 pollutant concentration
monitor and flow monitor, at least once a
year (see section 2.3.1 of appendix B of this
part), during the flow monitor test at the
normal operating level specified in section
6.5.2 of this appendix. Concurrent relative ac-
curacy test audits may be performed by con-
ducting simultaneous SO2 and flow relative
accuracy test audit runs, or by alternating
an SO2 relative accuracy test audit run with
a flow relative accuracy test audit run until
all relative accuracy test audit runs are
completed. Where two or more probes are in
the same proximity, care should be taken to
prevent probes from interfering with each
other’s sampling. For each SO2 pollutant
concentration monitor, each flow monitor,
and each NOX continuous emission monitor-
ing system, calculate bias, as well as relative
accuracy, with data from the relative accu-
racy test audits.

Complete each relative accuracy test audit
within a 7-day period while the unit (or
units, if more than one unit exhausts into
the flue) is combusting the fuel that is nor-
mal for that unit. When relative accuracy
test audits are performed on continuous
emission monitoring systems or compo-
nent(s) on bypass stacks/ducts, use the fuel
normally combusted by the unit (or units, if
more than one unit exhausts into the flue)
when emissions exhaust through the bypass
stack/ducts. Do not perform corrective main-
tenance, repairs, replacements or adjust-
ments during the relative accuracy test
audit other than as required in the operation
and maintenance manual.

6.5.1 SO2, O2 and CO2 Pollutant Concentra-
tion Monitors and SO2-Diluent and NOX

Continuous Emission Monitoring Systems

Perform relative accuracy test audits for
each SO2, O2 or CO2 pollutant concentration
monitor or NOX continuous emission mon-
itoring system or SO2-diluent continuous
emission monitoring system (lb/mmBtu)
used by units with a qualifying Phase I tech-
nology for the period during which the units
are required to monitor SO2 emission re-
moval efficiency, from January 1, 1997
through December 31, 1999, at a normal oper-
ating level for the unit (or combined units, if
common stack).

6.5.2 Flow Monitors

Except for flow monitors on bypass stacks/
ducts and peaking units, perform relative ac-
curacy test audits for each flow monitor at
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